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20.  Abstract 

Pursuant  to  Public  haw  *>2-367,  Phase  I  Insport  ion  Reports  .ire  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
Inspection  of  dams,  published  Hy  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  Is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  conditions  of  the  dam  is  based 
upon  available  data  and  visual  Inspection.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  Investigation  Is  Intended  to  Identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  Inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  include  project  information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic /hydrologic 
data  of  the  watershed,  dam  stability,  visual  inspection  report  and  an 
assessment  including  required  remedial  measures- 
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This  rcjort  is  piej*ued  uuler  guid.moe  oonta i n»*i  in  tiic* 

Roccmnended  Guidelines  for  f»a  fety  Inflection  of  [veils,  for  Ph.»se  1 
Investigations.  Gopies  of  these  guidelines  may  be  obtained  from 
the  Offioe  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  Hie 
purpose  of  a  Phase  I  Investigation  is  to  identify  ex|««lit iously 
those  dams  which  may  josc*  liazands  to  hunan  life  or  pro; xrty .  Tlie 
assessment  of  tlie  general  condition  of  the  dam  is  based  ujon 
available  data  aid  visual  insect  uxis.  Intaihcl  investigation,  and 
analyses  involving  tojographic  napping,  i.ubs.ir  face  mvt-st  ig.it  ions, 
testing,  and  detailed  txxrqutat  io:vtl  evaluat  ions  an-  lnyond  the  sen;*? 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  rejort,  it  should  lx-  realized  that  the  rejnrtcd 
condition  of  the  dam  is  Lasod  on  observat ions  of  field  additions  at 
the  time  of  insjuction  along  with  data  available  to  tlie  insjoction 
team.  In  cases  where  tlie  resenoir  was  lcwxred  or  drained  prior  to 
insj>ection,  such  action,  while  irproving  tlie  stalnlity  and  safety*  of 
the  dam,  removes  the  nonr.il  load  on  the  structure  and  may  obscure 
certain  conditions  winch  rnght  otherwise  lx  detectable  if  inspected 
under  the  normal  ojxrat  ing  ur.vi  mirent  of  the  structure. 

It  is  ugnrtant  to  note  that  the  cord  it  ion  of  a  dam  depends  on 
nurorous  ard  constantly  changing  internal  .and  external  conditions, 
and  is  evolut lonary  in  ratline.  It  would  be  incorrect  to  assume  that 
tin  present  condition  of  tlie  dam  will  continue  to  represent  the 
condition  of  the  dan.  at  seme  joint  m  the  future.  Only  through 
frequent  ins j«ect ions  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  rot  intended  to  tirovide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  tlie  estimated  "Probable  Maxirrun 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff)  ,  or 
fracticns  thereof.  Because  of  the  negnitude  and  rarity  of  such  a 
storm  went,  a  finding  that  a  spillway  will  not  jiass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  premdus  a  rrxasure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  tin-  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  danage  potential. 


PHASE  I  REPOOT 
NATIONAL  IVvM  SAFETY  PROGRAM 

RRTFF  ASSESSMENT  OF  DAM 

Name  of  Dam:  Leatherwood  Creek  No.  2A  Dam 

State:  Virginia 

Location:  Henry  County 

USGS  Quad  Sheet:  Martinsville  East 

Coordinates:  Lat  36°-44.3'  Long  79°-48.6' 

Stream:  West  Pork,  Leat-hervrood  Creek 

Date  of  Inspection:  July  1,  1981 

Leatherwood  Creek  No.  2A  dam  is  a  zoned  earthfill  structure  about 
400  ft  long  and  51.9  ft  high.  The  principal  spillway  consists  of  a 
reinforced  concrete  riser  and  a  36  inch  diameter  concrete  outlet  pipe 
which  extends  through  the  structure.  An  earth  emergency  spillway  is 
located  at  the  left  abutment  with  a  30  ft  wide  bottom  and  3H:1V  side 
slopes.  The  structure  is  classified  intermediate  in  size  and  is 
assigned  a  significant  hazard  classification.  The  dam  is  located  on  the 
West  Fork  of  Leatherwood  Creek  approximately  3.5  miles  west  of  Leatherwood, 
Virginia.  The  dam  is  used  for  irrigation,  flood  control  and  recreational 
purposes,  and  is  owned  and  maintained  by  Mr.  Thomas  F.  Walker. 

Based  on  criteria  established  by  the  Department  of  the  Army,  Office 
of  the  Chief  of  Engineers (OCE) ,  the  appropriate  Spillway  Design  Flood 
(SDF)  is  the  h  PMF.  The  spillways  will  pass  30  percent  of  the  Probable 
Maximum  Flood  (PMF)  or  60  percent  of  the  SDF  without  overtopping  the  dam. 
During  the  SDF,  the  dam  will  be  overtopped  for  four  hours  up  to  a  maximum  of 
3  feet  and  reach  a  maximum  velocity  of  7 . 4  f ps .  A  dam  breach  during  the  SDF 
would  significantly  increase  the  hazard  to  loss  of  life  downstream  of  the 
dam  over  that  which  would  exist  just  before  overtopping  failure.  The  spillway 
is  judged  seriously  inadequate.  Overtopping  is  considered  detrimental  to 

the  embankment  with  respect  to  erosion. 
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EXie  to  the  inadequacy  of  the  spillway  and  the  resulting  overtopping 
of  the  dam  during  the  SDF,  the  potential  for  a  breach  of  the  dam  exists. 
Based  upon  the  possibility  of  a  dam  breach  caused  by  overtopping  during 
the  SDF,  the  dam  is  assessed  "unsafe,  non-anergency . " 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  connote  the  same  degree  of 
emergency  as  would  be  associated  with  an  "unsafe"  classification  applied 
for  a  structural  deficiency.  It  does  mean,  however,  that  based  on  an 
initial  screening,  and  preliminary  computations ,  there  appears  to  be  a 
serious  deficiency  in  spillway  capacity  so  that  if  a  severe  storm  were 
to  occur,  overtopping  and  failure  of  the  dam  could  take  place,  significantly 
increasing  the  hazard  to  loss  of  life  downstream  from  the  dam. 

It  is,  therefore,  reocnmended  that  a  qualified  engineering  firm  be  re¬ 
tained  to  perform  a  detailed  hydrologic/hydraulic  analysis  of  the  downstream 
damage  reach  with  a  dam  breach  simulation.  The  owner  is  required  bo  engage 
the  services  of  a  qualified  engineering  firm  within  two  months  of  the  issuance 
of  the  approved  phase  I  inspection  report.  The  owner  is  required  to  have  the 
consultant's  report  and  to  have  reached  an  agreement  with  the  Oamonwealth 
of  Virginia  regarding  required  remedial  measures  within  six  months  of  the 
date  of  the  issuance  of  the  approved  Phase  I  inspection  report. 

The  visual  inspection  did  not  reveal  any  problems  which  would  require 
imrediate  attention.  Field  measurements  indicate  the  embankment  crest 
is  5  ft  narrower  than  shown  on  the  "as  built"  drawings.  The  dam  is 
considered  stable  for  normal  pool  conditions  and  the  review  of  design 
stability  data  indicates  the  structure  is  stable  as  designed. 
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It  is  reccrmended  that  the  cwner  implement  an  emergency  action 
plan  measure  immediately  as  of  the  date  of  this  report  in  order  to  warn 
downstream  dwellings  of  any  dangers  which  may  be  imminent.  In  the  interim 
the  dam  and  reservoir  should  be  monitored  during  periods  of  heavy 
precipitation  and  runoff. 

The  following  routine  maintenance  and  observation  functions  should 
be  initiated  as  part  of  an  annual  maintenance  program: 

All  brush  growing  on  the  anbahkment  should  be  cut  to  the  ground  and 
removed  from  the  embankment.  The  area  of  sloughing  in  the  right  abutment 
should  be  stabilized.  The  minor  sloughing  located  above  the  outlet  works 
should  be  monitored  during  maintenance.  If  increased  erosion  should  occur, 
this  area  should  be  stabilized  by  backfilling  and  reseeding.  Debris  should 
be  removed  from  the  trash  rack  and  the  broken  bar  on  the  trash  rack 
should  be  replaced.  A  staff  gage  should  be  installed  to  monitor  water 
levels. 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorised 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Ccmionwea  1  th  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a 
Phase  1  inspection  according  to  the  Reocmended  Guidelines  lor  Safety 
Inspection  of  bams  (see  Reference  1,  Appendix  VI)  .  The  rain 
responsibility  is  to  expeditiously  identify  those-  dams  which  ray  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Leatherwuod  Creek  Nc.  2A  Dam.  is  a  zoned 
earthfill  structure  approximately  40C1  ft  long  and  51.9  ft  lag:..*  The 
crest  of  the  dam:  is  12  ft  wide,  and  side  slopes  are  approximately  2.5 
horizontal  to  1  vertical  (2.5H:  IV)  on  trie  upstream  and  downstream, 
slopes  of  the  dam.  A  10  ft  wide  berm  occurs  between  elevation  782.7 
and  783.7  msl  on  the  upstream,  slope.  The  upstream  slope  is 
3H:1V  belcw  the  berm.  The  crest  of  the  dam  is  at  elevation  813.4  msl. 

"As  built"  drawings  shew  the  presence  of  a  core  trench  which  extends  to 
"firm  rock"  and  a  seepage  drain  beneath  the  downstream  slope.  There  is  no 
slope  protection  on  the  upstream  face  of  the  dam. 


‘Height  is  measured  from  the  top  of  the  dam  to  the  downstream  toe  at 
the  centerline  of  the  stream. 


-6- 


The  principal  spillway  consists  of  a  reinforced  concrete  riser 


inlet.  Tlie  riser  has  an  internal  opening  of  9  ft  by  3  ft,  and  is 
approx irately  34  ft  high.  The  riser  has  a  low  flow  orifice 
(3  ft  by  .75  ft)  at  an  invert  elevation  of  782.2  msl  and  two  overflow 

weirs  (9  ft  by  1.5  ft)  at  elevation  794  msl.  A  36  inch  diameter  slide 
gate  in  the  riser  at  an  invert  elevation  of  763  msl  is  used  to  dram 
the  lake.  The  outlet  pipe  is  a  36  inch  diameter  concrete  pipe  which 
outlets  at  an  el  ovation  of  761.5  msl  into  a  Bradley  Porter ka  ir^  act 
basin.  (See  Plates  5  and  7,  Apijondix  I). 

The  emergency  spillway  (EMS)  consists  of  a  vegetated  earth  and  roc- 
channel  spillway  located  at  the  left  abutment,  having  a  crest 
elevation  of  804  msl.  The  EMS  has  a  bottcr.  width  of  30  rt  at  the 
control  section  and  3H:1V  side  slcpes,  and  is  entirely  in  a  cut  svctr  :.. 
(See  Plates  2  and  3,  Appendix  I). 

1.2.2  Location:  Leatherwood  Creek  No.  2A  Dam  is  located  or.  tne  West 
Fork  of  Leatherwood  Creek,  3.5  miles  west  of  Leatherwood,  Virginia. 

(See  Plate  1,  Appendix  I.) 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 
intermediate  size  structure  based  on  its  height  and  maximum  lake 
storage  potential  as  defined  in  Reference  1,  Appendix  VI. 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  rural 


area;  however,  based  upon  the  proximity  of  an  inhabited  dwelling 
located  2  miles  downstream,  and  several  dwellings  5  miles  dcwnstream, 
the  dam  is  assigned  a  "significant"  hazard  classification.  The  hazard 
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2.2  Construction;  The  construction  records  were  not  furnished  by 
the  UCS  office  in  Richmond,  but  they  are  available  frtm  the  SCS  office  in 
Washington,  D.  C. 

2.3  Evaluation:  "As  built"  drawings  are  generally  representative  of 
the  structure.  Field  measurements  indicate  that  the  embankment  crest  is 

5  ft  narrower  than  shown  on  the  "as  built"  drawings.  Hydrologic  and 
hydraulic  calculations  were  available  for  evaluation.  There  is  sufficient 
information  to  evaluate  foundation  conditions  and  embankment  stability . 
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;  i i *;■  i . •:»  •  -  \ .a:.  ,:r.  ut: 

j.l  I'nmiigt--:  At  tin.  t  u:i-  <  >:  t.V  u.m  upt*  t*  i 

excellent  condition.  Field  observation;-  .u\  out!  iruti  in  A;  •;  *■:  d  !il. 

3.1.1  General :  Ar.  inspect  ion  w.:s  rude  on  July  1,  1981  one:  the 
wen tlier  was  cloudy  with  a  t  ei.peiuture  o!  75°F.  The  pool  and  tai  Iwater 
levels  at  tlie-  tu.tr  of  liispection  weit  7  b  2 . 5  and  7f  1  .5  ms  1 , 
respectively,  which  corresponds  to  normal  pool  and  tai Iwater 
elevations.  Ground  conditions  weie  dry  at  tlie  time  of  the  inspection. 
NViintenance  ins; motions  are  performed  jointly  by  SGS  and  the  Blue  Ridge 
Soil  and  Water  Conservation  District  on  an  annual  basis.  Inspection  reports 
are  available  in  the  Soil  and  Water  Conservation  District  office  in 
Collinsville,  Virginia. 

3.1.2  Dam  and  Spillway;  The  embankment  slo^>es  and  crest  were 
grassed  and  well  maintained.  Cattle  are  allowed  to  graze  on  the  embankment. 
Scattered  patches  of  brush  1  to  2  inches  in  diameter  were  growing  5  to  ID 
ft-  above  pool  level  on  the  upstream  slope  to  the  right  of  the  intake 
structure.  A  few  small  bushes  and  weeds  were  also  present  on  the  down¬ 
stream  slope. 

Essentially  no  slougning  or  erosion  was  noted  on  the  embankment. 
Scattered  shrinkage  cracKs  were  ooservea  on  the  embankment,  particularly 
near  the  right  abutment.  They  were  generally  "pencil  mark"  in  width  and 
are  probably  the  result  of  local  drought  conditions.  A  very  small  area 
of  sloughing  was  noted  on  the  downstream  slope  directly  above  the  outlet 
vrorks.  The  right  abutment  has  an  area  of  slouching  located  15  ft-  belcw 
the  crest  of  the  dam.  The  area  is  15  ft-  long  and  5  ft-  high.  This  area 
is  bare  and  has  experienced  seme  washing. 
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The  downstream  toe  of  the  orbankment  was  dry  and  no  seejjuge  was  en¬ 
countered.  Two  6  inch  CMP  toe  drains  were  encountered,  one  on  the  left  side 
and  one  on  the  right  side  of  the  energy  dissipater.  Iron  staining  was  noted 
at  the  end  of  the  pipes,  however,  flew  from  the  outlets  could  not  be  observed 
since  the  inverts  were  below  the  stilling  basin  pool  level. 

Except  for  a  broken  steel  bar  on  the  trash  rack,  the  riser  structure  and 
outlet  pipe  showed  no  signs  of  deterioration  and  were  functioning  properly 
at  the  time  of  inspection.  Debris  was  present  in  the  low  flow  intake  trash 
rack.  According  to  the  owner,  the  slide  gate  has  not  been  operated  since  it 
was  installed.  The  impact  basin  and  outlet  channel  indicated  no  signs  of 
deterioration.  The  emergency  spillway  was  well  vegetated  except  for  where 
weathered  bedrock  was  exposed  in  the  approach  channel. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris  and 
the  perimeter  was  wooded  except  on  the  right  side  where  pasture  exists. 

The  reservoir  is  located  in  a  valley  with  side  slopes  at  approximately 
4H:1V.  Water  was  nurky  and  a  sedimentation  buildup  was  reported  by  the 
owner. 

3.1.4  Downstream  Area:  The  downstream  channel  consists  of  a  15  ft 
wide  channel  located  in  a  valley  with  side  slopes  of  3H:1V.  This  valley 
is  heavily  wooded  except  for  an  area  100  ft  right  of  the  channel  which  is 
a  pasture.  Approximately  2  miles  downstream  there  is  a  dwelling  about 
15  ft  above  the  stream  channel,  and  5  miles  downstream  there  are  severed, 
dwellings  about  10  ft  above  the  stream  channel  and  several  ccrtmercial 
facilities  15  ft  above  the  channel. 

3.1.5  Instrumentation :  No  instrumentation  (monuments,  observation 
wells,  piezometers,  etc.)  was  encountered  for  the  structure.  There  is 
no  staff  gage. 
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3.2  Evaluation: 


3.2.1  Pain  and  Spillway:  Overall,  the  dam  was  in  excellent  condition 
at  the  time  of  the  inspection.  The  presence  of  brush  on  the  embankment, 
particularly  those  at  pool  level  on  the  upstream  slope,  may  promote  the 
development  of  deep  rooted  vegetation  and  this  type  growth  can  encourage 
piping  within  an  arbankment .  All  brush  growing  on  the  embankment  should  be 
cut  to  the  ground  and  removed  frem  the  embankment. 

The  scattered  shrinkage  cracks  on  the  embankment  are  apparently  the 
result  of  local  drought  conditions  and  require  no  special  attention. 

The  small  area  of  sloughing  located  above  the  outlet  does  not  require  any 
attention  at  this  time;  however,  if  increased  erosion  should  occur,  this 
area  should  be  stabilized  by  backfilling  and  reseeding.  Hie  area  of  sloughing 
in  the  right  abutment  does  not  inhibit  the  proper  performance  of  the  dam. 

It  is  reoaimended  that  attempts  be  node  to  stabilize  the  area  in  order  to 
prevent  its  migration  toward  the  embankment. 

Hie  outlet  pipe  and  intake  structures  are  in  good  structural 
condition.  Debris  should  be  removed  from  the  trash  rack  and  the  broken 
bar  repaired.  A  staff  gage  should  be  installed  to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  Leatherwood  Creek  No.  2A  Dam 
during  extreme  flooding  would  possibly  create  a  hazard  to  the  downstream 
dwellings. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures :  The  normal  storage  pool  is  elevation  782.5  msl 
or  0.3  ft  above  the  crest  of  the  principal  spillway  low  flow  inlet. 

The  lake  provides  an  irrigation  supply,  flood  control  and  recreation. 

Water  automatically  passes  through  the  principal  spillway  as  the  water 
level  in  the  reservoir  rises  above  the  low  level  orifice.  Water  will 
also  pass  automatically  through  the  overflow  crest  when  the  water 
level  in  the  reservoir  exceeds  elevation  794  msl  and  automatically 
through  the  emergency  spillway  when  the  pool  level  exceeds  elevation  804 
msl.  A  36  inch  slide  gate  at  the  low  point  in  the  riser  structure  is 
provided  to  drawdown  the  reservoir  below  normal  pool. 

4.2  >teintenance  of  Dam  and  Appurtenances :  Maintenance  is  the 
responsibility  of  the  ownvr  and  the  Blue  Ridge  Soil  and  Water  Conservation 
District.  Maintenance  is  acccrt^jlishod  by  a  joint  annual  inspection  by 
SCS  and  Soil  and  Water  Conservation  District  personnel.  Maintenance  de- 
ficiences  are  noted  and  recommended  remedial  measures  cure  made  to  the  owner. 
If  the  owner  fails  to  ccrrply  with  these  reocmmendations,  maintenance  is  then 
performed  by  the  Blue  Ridge  Soil  and  Water  Conservation  District. 

4.3  Warning  Systran:  At  the  present  time,  there  is  no  warning  system 
or  evacuation  plan  for  the  dam.  The  dam  is  monitored  by  SCS  personnel  during 
periods  of  heavy  precipitation  and  runoff. 
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4.4  Evaluation:  The  dam  and  appurtenances  are  in  cjood  oj <erati ny 


condition,  and  maintenance  of  the  dam  appeared  to  be  excellent,  An 
emergency’  operation  and  warning  plan  should  be  developed .  It  is  reoerriendud 
that  a  formal  emergency  procedure  be  prepared  and  furnished  to  all 
operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  anargency. 

b.  Who  to  notify,  including  public  officials,  in  case  evaluation 
from  the  downstream  area  is  necessary'. 
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K>  .  t  r  a- c  if  k  era  .  at  ions ;  For  routing  purposes,  the  pool  at 
• bogi: u.mg  t>:  f looo  war  assured  to  be-  at  elevation  782.2  nsl. 

Fet-t  rveir  it age- storage  data  and  stage-discharge  data  were  utilized 
:  tr  tin-  existing  design  report.  Floods  were  routed  through  the 
nsviuu  u.- mg  tlie  principal  spillway  discharge  up  to  a  pool  storage 
<.  -eva*  lor.  e:  804  nsl  and  a  ca. dined  principal  and  emergency'  discharges 
to:  pool  elevations  abov  813.4  nsl.  Pool  elevations  above  813.4  nsl 
wore  routed  over  the  no.n-overf lew  section  of  the  dam. 

5.6  (-Vertopping  Potential:  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routing  the  flood 
r.ydroaraphs  through  the  reserv'oir  as  previously  described.  The 
it  suits  for  the  flood  conditions  PMF  and  PMF)  are  shewn  in  the 
t’.lcfc’inc  Table  5.1: 
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TABLE  5.1  -  RESEHVOiK  PEKFOKlArk 


Normal 

Flow  \  PVi 


Peak  Flow,  CFS 
Inf  lew 
Out t lev 

.Maximum  Pool  Elevation 

Ft,  msl  782.5  4? it  .4 

Non-Over flew  Section 
(Eiev  813.4  msl) 

Depth  of  Flew,  Ft 
Duration,  Hours 
Velocity,  fps  * 

Tailwater  Elevation 

Ft,  rsl  “tl.5 


•Critical  velocity 

5.7  Reservoir  Imp tying  1 .  tent:.;. :  A  ••  :: 
elevation  /tu  ms*  is  eatable  .  t  . u  ’  . 

outlet  pipe.  Assuming  tnat  ti  •.  .av;  is 
( 7 fc  — . f ■  msl)  there  is  t>  c:s  m:  .  v  ,  it  w  ...  . 
cay  to  lower  the  reservoir  t  i.  .•.•vat  i  :  r.- 

equivalent  to  an  approximate  or uwdowr.  rate  o' 
hydraulic  height  measured  t  rcr  norra.  p>  k,  1  t.  tr*. 
drawdown  pipe  divided  by  tile-  tire  t  water  tr« 


. b  lVuiu.it  lor.:  The  l'.  S .  Aimy ,  Corps  o!  tiiyiiicfir'  guide  1  ljic-t 
indicate  the  appropriate  Spillway  Design  Flcxx:  (SDF)  tor  ar. 
intermediate  size,  significant  hazard  dair,  is  the  H  PMF  to  PMF. 

Because  of  the  risk  involved,  the  \  PMF  has  been  selected  as  the  SDF. 
The  spillway  will  pass  30  percent  of  the  PMF  without  overtopping  the 
crest  of  the  dar.  U-0  percent  ci  the  SDF) .  During  the  SDF,  the  dam 
will  be  overtopped  for  four  hours  up  to  a  maximum  of  3  feet  ard  reach 
a  maximum  velocity  of  7.4  fps. 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  given  to  future  developnent. 
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lgnt-O.is  rock  unite  .uc  a:  s  :v::u  «.»tvly  2:  ..  lieu.  y< a:  :  Id.  'Hr 
Acres  Formation  consists  cf  ol..uw  grama.:  :>  iius,  nf.-ru'  iiuscii  . saix  : •  >s 
and  diorites.  'Hiese  rocks  .u\  similar  i:.  a:  •:  ^.ir.uict  tr,  arnnitos,  but  m  ■ 
con^asod  of  more  basic  or  darker  color ob  na:«.  rals.  The  :,eathorwuud 
Granite,  topically  a  ooor se-gramed  to  ;jcrpkyritiu  granite,  usual ly  jeeurs 
as  dikes  or  tliir.  sheets  on  toy  of  the  Rich  Zeros  Formation.  Dotii  rxv; 
units  are  believed  to  be  fron  the  sane  maqrru.  [Detailed  geologic  traps  of 
the  area  do  not  indicate  the  presence  of  any  fa-ults  in  the  site  vicinity. 
Site  ecology  is  presented  m  more  detail  in  the  Design  Geologic  ke-.ort, 
which  is  included  as  Appendix  r.'. 

Tne  subsurface  investigation  indicated  that  along  centerline  of  the 
dan  the  site  was  underlain  by  shallow  alluvial  and  residual  soils  over 
weathered  bedrock.  The  "firm  bedrock" surf ace  ranges  in  depth  from  5  to  14 
ft  below’  the  ground  surface  along  the  principal  spillway.  Bedrock  was 
encountered  at  ground  surface  near  the  center  of  the  section,  at  depths  of 

2  to  6  at  the  abutments,  and  below  10  ft  at  the  principal  spillway  outlet. 
Hard  unfractured  rock  underlies  the  toe  drain  at  generally  2  to  7  ft  below 
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structure.  Section  No.  i  of  tau  uam,  cons iatira  of  U.o  cutoff  and 
interior  core,  was  ounstructou  wit:,  soils  ciassi lying  as  S’-',  and  MI.  Section 
No.  2  (the  upstream  sio;  e  and  crest)  was  constructed  with  SM  and  ML  materials, 
while  Section  No.  3  ( the  downs  train,  slojje)  was  constructed  with  SM  materials. 
All  fill  materials  were  excavated  frem  select  borrev.-  areas.  Materials 
in  all  three  sections  were  to  be  compacted  to  95%  of  maximum  dry 
density  in  accordance  with  ASTM  Standard  D-698  (Standard  Proctor) . 

Compacted  densities  and  shear  strength  values  for  the  embankment 
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ruxutun  lift  thickness  and  mxunum  rock  sizes  were  not  observed  in  th* 
data  provided. 

•K*-’  one-dimensional  consolidation  test  was  performed,  however,  the 
SCS  soils  mechanics  laboratory  estimated  frcm  the  consolidation  phase  of 
the  shear  tests  that  at  least  6%  settlement  would  be  expected  or  an  average 
of  3%  based  on  fill  height. 

6.2.2  Subdrains  and  Seepage:  In  attempt  to  control  seepage,  a  cutoff 

was  constructed  to  "firm  bedrock"  below  the  more  permeable  alluvial  soils 

in  the  floodplain  and  extending  into  the  abutments.  The  bottom  of  the  cutoff 
trench  is  12  ft  wide  and  side  slopes  are  1H:1V.  An  internal  drainage  system 
was  also  constructed,  consisting  of  approximately  140  ft  of  6  inch  perforated 
bituminous  coated  corrugated  metal  pipe  enclosed  in  an  envelope  of  graded 
drain  fill  of  variable  depth.  Drainage  pipes  were  provided  for  transmitting 
the  collected  water  to  the  plunge  pool.  Details  are  presented  on  Plate  4 
of  Appendix  I.  During  the  field  inspection,  it  could  not  be  determined  if  the 

drains  were  functioning  properly  because  the  drain  inverts  were  slightly 
below  the  discharge  pool  level.  In  attempt  to  prevent  piping  around  the 
principal  spillway  pipe,  8  anti-seep  collars  were  included  as  shown  on 
Plate  5  of  Appendix  I. 

6.2.3  Stability;  A  stability  analysis  was  performed  for  this 
structure  and  the  report  describing  the  engineering  design  data  used  is 
included  as  Appendix  V.  These  data  were  reviewed  along  with  the  stability 
analysis  and  were  found  to  be  acceptable.  The  factor  of  safety  of  the 
upstream  slope  for  the  full  drawdown  condition  is  1.28  as  given  in 
Appendix  V.  Reference  1,  Appendix  VT  reocmends  a  factor  of  safety  of  1.2. 


The  factor  of  safety  for  the  downstream  sloj*.-  is  indicated  to  l>.  1.43. 

Tnc  required  factor  of  safety  is  1.5  according  to  Reference  1.  Tne  design 
report  stated,  "An  analysis  of  a  50  ft  canbankment ,  with  the  shear  strength 

found  in  these  embankment  tests  and  one  frcm  Site  5  shew  acceptable 
safety'  factors  for  the  proposed  slopes . " 

The  dam  is  52  ft  high  and  has  a  crest  width  of  12  ft.  "As  built" 
drawings  shew’  a  crest  width  of  17  ft.  The  upstream  slope  is  2.5H:1V 
with  a  10  ft  wide  berm  at  pool  level  between  elevations  782.7  and  783.7 
msl.  The  upstream  slope  then  continues  at  a  3H:1V  slope  below  normal  pool. 
The  downstream  slope  is  2.5H:1V.  The  dam  is  subjected  to  a  sudden  draw  - 
down  since  the  lake  level  can  be  drawn  down  at  a  rate  of  18  ft/day.  This 
exceeds  the  critical  rate  of  0.5  ft  per  day  for  earth  dams. 

6.2.4  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Reoarrmended  Guidelines  for  Safety  Inspection 
of  Dams,  the  dam  is  considered  to  have  no  hazard  fr era  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  safety 
margins  exist. 

6.3  Evaluation;  Based  upon  the  visual  inspection  and  the  design 
report,  the  foundation  is  considered  sound.  The  factor  of  safety  for  the 
upstream  slope  during  the  drawdown  condition  meets  the  U.  S.  Army,  Corps 
of  Engineers  guidelines.  Although  the  factor  of  safety  of  1.43  calculated 
for  the  downstream  slope  under  steady  seepage  condition  is  slightly  less 
than  the  1.5  factor  of  safety  recorrmended  in  Reference  1,  Appendix  VI, 
this  difference  is  considered  minor,  particularly  in  lieu  of  the  performance 
history  of  this  structure. 
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Overtopping  is  considered  detrimental  to  the  dam  with  resioct  to 
erosion  because  of  the  depth  and  duration  of  flood  and  also  the  velocity 
is  greater  than  6  fps,  the  effective  eroding  velocity  for  a  vegetated 

earth  embankment.  Furthermore,  the  embankment  crest  appears  to  be  5  ft 
narrower  than  shown  on  the  "as  built"  drawings. 

Since  no  undue  settlement,  cracking  or  sloughing  was  noted  at  the 
time  of  inspection,  it  appears  that  the  embankment  is  adequate  for  naxinum 
control  storage  with  water  at  elevation  782.5  msl. 


SECTION  7  -  ASSES SMENTT/ REMED 1AL  MEASURES 

7.1  Dam  Assessment:  Sufficient  engineering  data  is  available  for 
assessing  the  dam.  The  visual  inspection  revealed  no  findings  that  proved 
the  dam  to  be  unsound.  There  is  an  annual  inspection  and  maintenance 
program  for  this  structure,  but  there  is  no  emergency  operation  and  warning 
plan.  Overall,  the  dam  was  in  excellent  condition  at  the  time  of  inspection. 
U.  S.  Army,  Corps  of  Engineers  guidelines  indicate  the  appropriate 
Spillway  Design  Flood  (SDF)  for  this  dam  is  the  h  PMF.  The  spillway 
will  pass  30  percent  of  the  IMF  (60  percent  of  the  SDF)  without 
overtopping  the  crest  of  the  dam.  Flows  overtopping  the  dam  at  a 
maximum  velocity  of  7.4  fps  during  the  SDF  are  considered  detrimental 
to  the  embankment  with  respect  to  erosion.  A  dam  breach  during  the  SDF 
would  significantly  increase  the  hazard  to  loss  of  life  downstream  of  the 
dam  over  that  which  would  exist  just  before  overtopping  failure.  The  spill¬ 
way  is  judged  seriously  inadequate.  Review  of  available  stability  data  in¬ 
dicates  the  structure  is  stable  as  designed.  Field  measurements  indicate  the 
embankment  crest  is  5  ft  narrower  than  shewn  on  "as  built"  drawings. 

Due  to  the  inadequacy  of  the  spillway  and  the  resulting  overtoppina 
of  the  dam  during  the  SDF,  and  also  the  narrow  crest  width,  the 
potential  for  a  breach  of  the  dam  exists.  Based  upon  the  possibility  of 
a  dam  breach  caused  by  overtopping  during  the  SDF,  the  dam  is  assessed 
"unsafe,  non-emergency . " 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  connote  the  same  degree  of 
emergency  as  would  be  associated  with  an  "unsafe"  classification  applied  for 
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a  structural  deficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening,  and  preliminary  computations,  there  appears  to  be  a  serious 
deficiency  in  spillway  capacity  so  that  if  a  severe  storm  were  to  occur, 
overtopping  and  failure  of  the  dam  would  take  place,  significantly 
increasing  the  hazard  to  loss  of  life  downstream  from  the  dam. 

7.2  Recommended  Remedial  Measures:  A  qualified  engineering  firm 

should  be  retained  to  perform  a  detailed  hydrologic/hydraulic  analysis  of 
the  downstream  damage  reach  with  a  dam  breach  simulation.  The  owner  is  re¬ 
quired  to  engage  the  services  of  a  qualified  engineering  firm  within  two  months 
of  the  issuance  of  the  approved  Phase  I  inspection  report.  The  owner  is 
required  to  have  the  consultant's  report  and  to  have  reached  an  agreement 
with  the  Ccnmonwealth  of  Virginia  regarding  required  remedial  measures 
within  six  months  of  the  date  of  the  issuance  of  the  approved  Phase  I 
inspection  report. 

7.3  Required  Maintenance:  A  formal  emergency7  procedure  should  be 
prepared  and  furnished  to  all  operating  personnel.  This  should  include  how 
to  operate  the  dam  during  an  emergency,  and  who  to  notify7  including  public 
officials,  in  case  evacuation  fran  the  downstream  area  is  necessary.  In  the 
interim  the  dam  and  reservoir  should  still  be  monitored  during  periods  of 
heavy  precipitation  and  runoff.  Also,  the  inspection  revealed  the  following 
maintenance  items  that  should  be  scheduled  by  the  owner  during  a  regular 
maintenace  period  within  the  next  12  months: 
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a)  All  brush  growing  on  the  tanbankment  should  be  cut 
to  the  ground  and  removed  frcm  the  embankment . 

b)  The  area  of  sloughing  in  the  right  abutment  should  be 
stabilized. 

c)  The  minor  sloughing  located  above  the  outlet  works  should  be 
monitored  during  maintenance.  If  increased  erosion  should 
occur,  this  area  should  be  stabilized  by  backfilling  and 
reseeding . 

cD  Debris  should  be  removed  from  the  trash  rack. 

e)  The  broken  bar  on  the  trash  rack  should  be  repaired. 

f)  A  staff  gage  should  be  installed  to  monitor  water  levels. 
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:.i:  floo  iwnte:  re'anli:.;'  inr.  i  :•  iocnTui  on  the  West  Fork  of  Leatdter- 
ek  npy  rut:  suite  ly  ‘-lji.  rales  wect  of  Leather-wood,  Virginia.  Sheet 
re;'..:",  together  with  the  Martinsville,  Vii ginia-North  Carolina 
quadrangle  P-;  ii:  h-.-t  :  y  the  U.C.  Geological  Survey,  nay  he  need 


A  i  notary  of  per*  ineru  design  information  lc  given  on  sheet  2  of  this 
report . 

driver. a  Jtnl  procedures  used  in  this  design  are  given  in  the  following 
Sell  Jonser.-at.or.  Service  publications: 

National  Engineering  V.ercrandur:  No.  27,  Limiting  Criteria  for  the 
design  of  Earth  l arc 

National  Engineering  Memorandum  No.  12,  Reinforced  Concrete  Pipe 
Crop  Inlet  i-arrelc 

National  Engineering  Hand: ook  No.  1,  Hydrology 
National  Engineering  Hanivook  No.  5,  Hydraulics 
National  Engineering  liaadbook  No.  6,  Structural  Design 
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'ills  is  one  of  five  flood  retention  structures  designed  to  reduce 
flooding  in  the  Lea Sherwood  valley.  It  vill  retard  a  5C-year  frequency 
storm.  -without  discharge  occurring  in  tf.e  emergency  spill-way. 

di.c  re:  It:  of  ;.y  iroiori c  and  hydraulic  computations  are  given  on 

dhe  structure  consists  of  a  compacted  earth  fill  with  a  cutoff  through 
a!I-.v:al  sani:  in  the  foundation.  A  drainage  system  is  located  under  the 
down.;  t  rear  portion  of  the  earth  fill  to  collect  seepage. 

"be  principal  spillway  is  a  drop  inlet  structure  consisting  of  a 
reinforced  con-reve  riser,  yh-inch  diameter  concrete  -water  pipe,  and  a 
Bradley  Perterka  impact  basin  to  dissipate  energy  at  the  outlet  end  of  the 


dhe  emergency  spillway  is  designed  as  an  earth  and  rock  cut  in  the 
left  a.  utment  with  the  control  section  on  Leather-wood  Granite. 
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Altitude  ot  beds  Dip  . 


_ Striae. 


Steepness  o'  abutments  Lett  .  .  37  .  peuen!  Right  3^  _  pe-cent  Aipth  ot  tiouppiein  at  centerline  o<  dam _ -_2Q _ _ _ _ 

General  geor.gr  Of  site  sTt"  is  under!  ain  by  I^atrerwc.o:  r-anite  which  :*  mf  Psfepzcic  r.r* ,  „ 

In  this  area  this  formation  ir  ?.  syenite.  ":n-r'  ‘  ?  in  t  ir  syenite  are  rryacj  bi-t'-c 
muscovite,  and  some  quartz.  As  caterers  of  a  minmat Lte  occur  r.cr tncart  of  tn«»  car  s :  t-: , 
tnsrs  "£C;oar?  to  have  been  lit-par-I  it  action  present .  T  j.c re  _outcroo3  are  spatliped 
vhlcn  shews  that  the  interspersing  c-f  igneous  ar.i_r.tjiamprpf\ie_  rocks  is  fige.  HinuriLLs 
present  in  tr.e  injection  rneiss  are  feldspar,  hornblende  and  garnet,  _  D -^nly  wp^thersd 
areas  that  contain_a  hiph  content  of  jthlo^orite ,  and  sericite  mica  are  present.  In_ 

other  a  -ear  the  residual  soil  is  extremely  sb.nl  low,  _ _ _ _ 

The  vest  fork  of  Leathorwood  Creek  flows  tnrouyh  a  comparatively  narrow  stream  vallev  at 
trie  oar.  site.  The  floodplain  here  is  filled  with  recent  stream  alluvium  which  is  uncon¬ 
solidated  SM  with  some  ML.  The  atraam  channel  i s  si  owly  degrading.  This  process  is_re - 
tarded  by  colluvial  material  moving  into  the  stream  channel  from  the  adjacent  hillsides. 

This  stream  flows  in  a  strongly  entrenched  de ndritic  pattern.  The  topoprqnhy  has  re a c h er 
.rly  maturity. 

Centerline  - 


The  right  and  left  abutments  of  the  dam  centerline  are  underlain  by  syenite.  On  both 


2  -  0» tailed  ■'Teel  r.,-ic  Invest  i^ati or.  of  Ikr  bit  es  -  L/-  <4  •••r-w.-o  •  f  .-»»<*  k  -  Sit  e  ?A 

aoutments  the  '.  ever  »■ .  “vations  (TY'd  tc  YvJ  f**ct )  nav*-  •-.■...lew  s', 
r inf,  from  2  tc  o  fe-t  on  low  •’•cun:  s-r'i.'-e.  In--  nirner  e 

line  (7  >0  feet  an-.  above}  nave  ly  w-»*»t4*  r-  4  so  H.-rent  «. 

depth  of  10  fe-’t  fill?  ♦  v  ri-cu  :•  n  on  hue  ~  44  . 

No  fractures  wvre  observe  :  in  to  ••..yen  i  t  <■  :*  •  r< 

This  unfraotura!  c-  p.  1  ti  in  •  t  coara-u-  '  cf  44 

ration  if  used  for  large  st:w  it  enure  u. 

Hard  unfractared  rock  un  H-r  toe  irr..n  t  re.*  rul  ly  I  tc  7  f**  •*  ;•  rw  •  •  .r 

criginal  ground  ru-face.  Tie  lower  parts  cf  •  oth  a 4  •»*  •»«nt  r  have  *>-,<-  >  *•  sells  or,  *  r.e 
centerline  of  the  toe  oral n.  A  grirfle  st  in**  un  •orlier.  f  «  toe  drain  r;  ♦  *•.<*  floo- 
plain.  However,  t.’.is  e:'ine  drops  off  si,  rrly  within  ;>  feet  upstream  cf  tue  toe  drn.n. 


'  t  o  IT.  a  Oil  t* 


.  ne 


.  s 


•irergency  Spillway  - 

The  emergency  spillway  is  located  in  the  eft  ar-.t.x**r.t.  A  roc ' ■  i t  of  -  '  vr  i us 

reck  that  ranges  frMro  2  to  11  feet  below  t‘\  rrour.  :  surface  un:erl:«s  '-rf'lwvv  f  r '-re 

station  1  4  50  W fi'fTT  to  station  3  V  3").  :,e*».u-en  t  v  re  static  nr  V  r  .-’ft  s  .  -e  «f 
spil  lway  will  nave  a  rock  floor,  F.t/t-  static  n  3  •/  3^  tf  i  /  7-'  dee;  1,.  »-h*  r-  i  r  cn- 
c°c  us  soil  underlies  tne  spillway.  In  bur  tr-a  nc  r<-c-  inc  war  ft  :r.  :  n't*  ouch  cue  test 
pit  (TP  215)  was  dug  to  derth  of  17  feet. 


Shall cw  Louisbuiy  soil  occurs  on  the  i-  ft  s.  re  fr  sv. •.  -.on  1  +  ’•  1 
•-■d  an  1  silty  wi  tr.  a  t'o-'-ty  struct  ere  o:  f4  -r  <  •  films. 

err*.'aDil  ity  prrr-»rties  frr  sell  art  -  ur  t.  P*  tet'.-r  •;  an  for 

tr»  t  i.lw-.y  cnt.  u.  area  r  •"  r  :•  * c  ’  «  ' 1  way  •• 

few4. rt  r-‘h~  fr.  s  :  a  ti  or.  3  -t  *  u-.t“  t  y  r  is 

soils  e.astic  and  ru.r  :  t'  c-.*4.  act.  Jo..  <  '  c 

l-.nftn  of  zrt?  r_,'Pt  slope. 


!.  few  outcrops 
r  -  *-2  WTi  5  '<  • 


(f  ncrr.r.enie 
hr  fra-ture 


’■*  -r 

••••.•*  .  •:  r:  an  t  1  ok 
r-her  soil  in 

1  '  ■  .  •  ft  r  ; 

:  •  ■•■.t. ,  -  ■  re 

t--.  V  er. t  re 


•  "dni?dPa--  •  11  way  - 

•'  n\ .  '.t-  un  ;-r  . 1  «?  t.n  "■  c«r.*  ••  r  in  <  :  t -,e  ;  r 
ranges  in  depth  f  rots  r  to  11:  fc-  ?t  1  c.<  t  *.»•  — 4  :♦ 

under  tne  riser  and  cutlet.  Tht  cloa  •.-*  4  •  > 

us  under  the  toe  nroLr.,  A  rochl  ino  cror.44  section 


:n:  : 44  ‘  c  4  u  4... 

Rcjutii  in  tne  p.an.c. 


Trvs  waterline  ranges  fror  10  tc  6  feet  bel  ow  the  .*•  ,rf3ce  of  t  !h»  rrc'und.  A  pray  reduced 
zone  of  SC  is  present  7  to-  12  feet  below  tne  ground  surface.  T-us  vf  ne  ran,  -.-s  1  r.  m 
1  to  2  f»et  in  tf  ickness.  It  ha  rl'cntly  orranic,  wet,  ant  un-t-aclr. 


He. -row  Area  - 

T'.io  borrow  areas  were  inver.ti rated.  One  is  located  }0-j  yards  urstrean  frort  th; 
centerline.  Tnis  area  is  underlain  by  recent  stream,  a  li.v;u.n  bordering  be  t.4:  :>z 
the  west  fork  of  Leatnerw -od  Creek.  It  is  in  tr.e  •.  -Tr  ine:.!,  nool  area,  f'.n'y  t‘ 


r.RT, 
p*ics  c'  i 


5  feet  of  this  a  luviur.  are  useable.  Tnis  is  t.uc  brownish  oxidized  zone  of  ML  anu  SN 
vat  T.akes  the  Ccnparee  soil.  Below  this  is  a  dark  {  ray  re  meed  zone  c-f  Sr  t  nat  is 
''  unstable  and  unuseable.  In  wet  weather  tnis  lower  reduced  pray  zcrie  will  1  ir.it  t.ht 
ar.cunt  of  material  that  can  be  taken  from  the  upper  zone.  This  is  duo  to  thr.  danger 


r  • 


*  t 
,  f 


■>*  ■  wt 


hoavy  aju'.pTini  e-irin^  acwn  \r>  V: 
'  .  •  r  •  •SfV.I,.  - 


pncorvi  bcrrcw  &r<t&  is  1  ocat*-?  r. 
npr»r  ?  *  c  6*f**ot-  of  th  Is  “■  !*c  i . 

.n  «  r.o  t  tv.  z  r'\r  'bo  u  b*jt'  *.•■■  •.< 
t  >e  c*<- ar  i  ha-  *’  eour.rrai-s  hial. 


!*  •  ■  •  -  U  • 


f  wr  r  ur.  f.t.a:. . »«  a  .  I 


Cf  •.a*  4rri  n /.  *  f;  -  1  h  . 

i*  J  1'  •»:  . 
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APPENDIX  V 
STABILITY  QATA 


iMirn  s.Airs  <;o\'!  unmiat 


Memorandum 


:  R.  C.  Barnes,  State  Cc r.servation 

Engineer,  SCS,  Lincoln,  Nebraska 


IjATE.'  A; 


F"uM  :  Rey  S.  Decker,  Head,  Soil  Mechanics  la.bcro.aory, 
SCS,  Lincoln,  Nebraska 

siriijrcT:  Virginia  V.T-CS,  Leathervood  Creek,  Site  No.  2-A 


ATTACHMENTS 

1.  Form  SCS-35^,  Soil  Mechanic.,  L-bcratory  Data,  2  sheets. 

2.  Fern  SCS-355)  Triaxial  Shear  Test  Data,  2  sheets. 

3-  Fcrs  SCS- 352,  Compaction  and  Penetration  Resistance  Report,  10  shoe 

4.  Form  SCS- 35 3,  Filter  Material,  1  sheet. 

5.  Form  SCS- 357,  Summary  -  Slope  Stability  Analysis,  1  sheet. 

6.  Form  SCS-372,  Recommended  Use  of  Excavated  Material,  1  sheet. 

7-  Geologic  Plans  and  Profiles. 


INTERPRETATION  AID  DISCUSSION  OF  DATA 

fcuntat:::;  materials 

A.  Clarslf  leafier,  and  Do  sc  rjnt  ion:  7a  e  site  is  or.  slightly  weathered 
granite.  Tne  soil  cover  ranges  up  to  It  feet  thick.  Soils  class 
as  CL.  SC,  MH,  ML  ar.i  SM  and  are  slightly  to  highly  micaceous. 


v- 


:eiicy  ot  in-oiacc  c.cmox"wY 


lounci&ticr*  sci^c  vac 


V.'e  riave  assumed  them  to  be  as  strong  and  as  slightly  compressible 
as  ceres  submitted  from  Site  5-  Tne  stability  is  checked  on  this 
basis  and  should  be  reviewed  if  our  assumption  is  considered  to  be 


C.  Permeability:  Rates  of  0.1  ft. /day  to  10  ft. /day  are  assumed  for 
the  foundation  soil  materials  as  found  from  tests  on  Site  5* 

This  rock  is  described  as  less  weathered  and  is  considered 
impermeable. 

EMBANKMENT  MATERIALS 


A.  Classif ication:  Borrow  samples  submitted  were  MH,  ML  and  SM.  Most 
of  them  are  deep  vertical  composites  and  the  surface  3  to  4  feet  in 
places  may  class  as  CL  or  SC.  Those  areas  described  as  red  and 
non-mic&ceous  or  only  slightly  micaceous  may  be  in  this  class. 


1‘  --  ft.  C.  Barr.es  --  c/27/63 
Key  £.  Decker 

Dub j  :  Virginia  VP-06,  Leathervood  Creek ,  Sice  I.'c .  2 -A 


B. 


Cc.rr.riei.ed  Dry  Densities:  Eta: 
maximum  ary  densities  of  £6- C 
p.c.f.  to  lCfi.O  p.c.f.  fcr  ML 


.card  Proctor 
p.c.f.  to  S3- 
and.  S2-0  p.c. 


connection  yielded 
C  p.c.f.  fcr  .Mri,  oc.C 
f.  to  11G.G  p.c.f.  fcr 


c 


I 


I 

I 


C.  Per::. e ability:  I.'o  tests  vere  cade.  Kates  will  be  lev  except  in  the 
lov-density  £M,  Sample  63W3669,  and  in  the  Icv-der.sity  ML, 

Car.pl e  63W361 3 •  Pates  vouid  be  expected  in  a  range  of  .01  ft. /day 
to  2.0  ft. /day  in  the  compacted  material. 

D.  Shear  Strength:  Two  samples  from  the  emergency  spillvay  vere 
tested,  an  SM  and  an  MH.  Specimens  vere  molded  at  Si']"  of  Standard 
ar.d  soaked  before  testing  in  consolidated,  ur.drair.ed  triaxial 
shear.  Parameters  from  the  tests  are  0  =  3^°,  c  =  ^25  p-s.f.  fcr 
the  CM  ar.d  /  =  23°,  c  =  550  p.s.f.  for  the  ME.  These  values  are 
recommended  for  design. 

E-  Consolidation:  Mo  one-dimensional  test  vas  made;  hovever,  f 
ts.e  consolidation  phase  of  the  shear  tests  it  appears  that  a 
least  &$  vouid  be  expected,  or  an  average  of  31/  based  on  fil 
height. 
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U  ^•>  H 


report  to  field,  offices  data  used  for  elope  stability  analycco  and  the  reculto 
of  the  fonu  will  be  u.ecd  for  a  chetch  of  the  ombanJaricnt  on  which  the  analytes 


Rf C'trHt i;rr  i'  u?f  or  rxc/.v/.TLO  isattp.ial 

Cl  Port-, it  7- .n  i  n  o  Plan  1)  Selective  Placement  Plan 


